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y jt it iz m t> & w e k £ =3 - k -r & * > ** ? x it e =?- 

* f£ Bfl it % \ t iz m 0 . * * Jr K > ^iE^J^^oIfig^ 3 

^ £ o* (c © f ij ffl m iz m -f a fect^^c 

fit $J (i - fl£ (c # >fk £ £ £ . 0j *_ (±* £ffl Jfe jc & 3fe f S * 5> it 
*1 £ ^ £ 3? . *§^«^SEoS4^STi^ift^S4t^ 

£ . 41 «g © ^ m J& f& iz r> I * T (i . % 423 * ;u ^& > 9V\z , * y * 

*' v ? x ts-m(DmB=F-mj)<Mt> o -c ^ s c 1 7b<n^ $ nx ^ 
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?<J <h LtatH$n/;o C © ij£ ^ H |R £ n S 61 T i y & E (i * 
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^ - > - ^ U > y ? x^it^ <t K> . fti£SE?iJ£lS!& LTDNA 
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J — fin 1=5* O o 

Z Z t W h iz £ ft T # j&< . ft ^ © * / * - y ^xilfe^ 
(21991^, h 0 t p o ->cp KNOTTED 1 (KM ) jj ? £ L T lit * ft 

cd *<ft #j 1? tb & (Vollbrecht etal. N Nature 350 : 241 - 243 
. 1991) s h ^ * u o -XDmcDMmteW-'nm-e & Zfi< Knottedl 2£& 
ttlSII^atl, MMlZiS ^ T&Z/E (knot) ©«fc-5fc3Sj£g£rff:S 
C £ t> Knot ted i l o Zmfr-Dlf t>titz e 

— Jo. < ©fttTlo^otl^:*^ £ X ft <D # tc 

O S ^ T ~ y M I£ ?ij ^ Jfc t~ £ £ DNA £ ffl ^ T . M=PMM^}(D 
y 7 tX'tOf y ADNA ^ 3& $ ft . ^ < o ^ © * y ^ ^ >y ^ 
^Mfc^frW^ £ fttz (Ruberti et al. N EMBO J. 10: 1787-1791 
x 1991) o 

it ^ t> $ < 5 oo^^yc^i^tlti/: (fflg, latiii 
^ 40 (8 ) : 1033-1042, 1995) „ 1 1 © ^ ^ ^(ih ^ ^ □ 3 •> © 
KN1 it f5 : f-lcR^$tlS^^y N ^2 OH7'(^^t*''vn^ 

^#St§tOTi^o IB 3 ©^^yiiiaf ©C 
ftj&iz** * K> >f > £• W L . $ bia : * % #i C & JS £r M © 7 * 

tc iJO * T . ^ < o ^ © T $ y & E ?ij © 10 M L mit & ^ ts h o T? £> 

>£ o 15 CD ? ^ :/ «N 5fci&HJliJ Ct^t -v ? ^\ * ftj^ 

£ftfc4#tfttfjttfliii(i $ ftTl* t£\^ Q 

J ttl : Z:tl<D?-(-7ffl(D±fc%:MLtzT i 7 K ?ij CD *g IH f± * y. 
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7T K / -i > 1*1 32~ 58 % £> <£ , W)V>)<D * J * K> -f > & & m 
B m t< D.\A -t £ m C -ty T Y > cpcD3 # @ (7) /\ ij . y ? 

X 9 - Y -v h tteZDM (D 2 W. £ it ^ © ± ft ic A 9 5a ^ g 3fi m 
S5t5 ti'oUS^b tiSJTg 5 J; 9!:, fit #j © * y ;f -y ^ x 

j$ i ^§ |S| 'ft £ ^ t e :®H«li, t«^t h'M>iafi<jgfB? 
iLTDNA i:g^tS/:J6i:.iJIii>iotiTi^e fti£. c 

ft h 5 o (D Y j]y — -f \z m £ ^ * > * -y ? X it fc^ WUSCHEL ;6< #R 
^-eft/i (Cell, vol.95, p805-815, 1998) 0 WUSCHEL itfe^g)^ 

t£ x m m m m m #. -v « s m ft & m m <d je ^ & m a< t- $ & ^ . wu 

SCHEl^«fe?^iiiiJ^31$i±/-;||^#R^(ifj: < x WUSCHEL itfe^© 
A^fft C_L# $ m£r. f(D «fc 9 ^^-ft^ifce C 5©^tt^ 
T * S o 

- Y -y h it ^ t> ifc /-C Bg {c ft -a T ^ tZ I \ 0 £ N * > * -y 

*^ <£' o lit >F ~C £> Z> o 

^ © Bfi ^ 
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c x . 4t iz t> r> ^ * jt * k * > ie m & & ^ e e . a 
-t ft tz «t o 33 - k ^ n 5 m e k & o' tc c n ^> co m & & il #t L «k -9 

* #S HE # ti . ^oY7tXt ( Arabidopsis thaliana ) ^ ffl ^ T 
T ? -7- ^ ^ - •> 3 > ^ ^ > ^ (activation tagging) £mtI^ 

-y ^ - •> 3 > ^ ^ > ^ t (i N ift y y A (c 7 > ^* A t: x > /n > - 
IE ?'J }? A ■£> C ifCctO, #Ai>^>t-£< © it ^ © $5 ^ 

&iz&itistitim&gzm{*&ftMi-zjjfcx$>z> 0 
fi£ ^ r , * ^ & N 5> ^ {c t> <o , * / * k /• -r > m ie ^ i# o 

g S If £ ^ - K-rSitfeT-^rtltt-r-So f£ L < (i . ^F^^ • # ft St 

«t t) m&ifr * #s w i* e ?u # ■*§■ : 2 iztzm&T i ; mmn*: 

t-^ite^^-^^^-^o * f£ Bfl Ji £ t> {C N IS ?'J # : 2 (DT i S m 
E ?IJ tc *J U 1 ~Wf&m<DT i J&<DttUa • ^ffcRtf/Xteflfe© 

T ^ ;it:j;§Iii:j;i3ii$ti/:7; /t^f Lfio^lti:^ 
fc> 9 x * y * K J -f >iE?iJ^j|olfig^3 - K-T-Site^F^S 
#^-r^)o £IC. IS^JS-^- : 1 Kieife-*- S&SE. #iCDNA 

. X(UO»^iA^^ij/.fXL, E. o $Ht J= M 9 x * y * K 

* is m « $ t» «c . ie ?ij # -t : 4 iz ie *g © r * y & ae ?'i w l . 53- 

4b (cng^o N * y * K y -f >tHI5JiJ£f#og£g£-^- K9- & it 
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J yf K / ^ >• m K^iJ £ f# o M e g 3 - K IT -£> it {£ ^ ^ i& IT <£> = 
# IS I* $ £ K . E?U#-f- : 3 KfEtgf S&gU #CDNA , X (i ^ 

ft & x ^^ticS^O, * ^ * k * * > it IE ?ij J# o M 6 ® <h (2 . 
. 7H ^ if !c 55- it -t & m m iz m & <o . dna m & k ^ > <t l t m wt -r 

*i a ^iii/^ tmi&fcTzmMXtenwmmizmA l. grins 
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* > ^ 9 9 - pPCVICEn4HPT£ iro/^f'J nrihLtl 
A L f: •> n ^ ? tXt^gfe^^Ti^x^t-f h*7f — 
H*&«fe±T'X?'J-->?*L. ii St ti . +>-^h^-r^>^^^^T-c 
^ £ ^ ri< J?fc £ *l I, * . it -f h^^ — >IE7?;i£T-c•±^^5E^f ; £• 
^/& L L fc a Z<Dr>*>^ many shoot ( msh ) <h 
€ ft S f* l± . -f h * * — >frft&T IzXmT^feW&miSL 

msh_mm&cDmm.m<Dmm t & ^ t o & msh £ fncjtjE 

f &MSH cDNA^^H Ljgtfr LtISS, MSH itfe^tc n - K £ ft S g 

a g ti * / ir k y >ttt^ffl^tt^^t7 s y & e ?u w l s 

^Tfc, — i* © * y * K y f >ISlTS#^tltl^t^ t F'y- 
H cDNA© n — K 1*S EE £ •> n >f 7^-X^#;UX(C;»»ALii§iJf£5!$-fc!: 

/cic^. msh mm&(Dmmmfrz>km®i£tiz>£oiz^ mn^m 

MffcL tz 0 £ tc N MSH cDNA^ ffl JH IS ^ 3 -> o >f * X ff 

£1 ± <D C i^^, MSH it ^ t* # f fc tc gg *> 0 x * y * tf' -y * X & 
BE J'J * W o g S @ £ 3 - K 5 c <h BJJ £ £n ic $ N C *l £ it *J f£ 

mzit?>z£iz£r>'z:*few • # & ^ j& ft ± 3 c £ 38 t= 

§ I) c 

*f&^Otfef i Lt(^ ^. K S : 2X(i4 CKtOT 
; ViEJiJ^ 3- KtS tOA<*lf t.n5o L^Ltt#t>. *tifcf® 

©t ^ y & © f* jjik X£*> jiftfc©T * y^i©ffi^{Cck 
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<D ft Z> z. tfrtia ZtlTi* 2> o fifc -> T # ^ B§ (4 % !£ yij $ -f- 

: 2X14 4 {:IEtt©7 i ygSE?iJi;*f LT1 ill 3 (4 % £fc M © T l 
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M©£U4. #"Jx_(4*50{iJ^T. If* L < (4254@£(T> 0] x. tfl (HI £1 T 

*&witttz. : i x<4 3 izizmcDmmw.m&^'t 

M . #"J X. <4' DNA . X (4 ^ © ^ i: . X h 'J > y x > h^ftTt/W 
^'J^'fXt^ca^^ S. o 55- ft m t> K> . ^^FM>« 

'J i > h & # cb 14 . 00 x. t±* 5 xSSC, oOtO^frTTA-f yj ^^X 

i£?ij^> ^ ©«sae^]©s $ tc =t o r^tt a tz aisa^ l tit r> 

£ . ±IE © & ®? © SB # £ 14 . i!>^< i fc|i[i0jilt§7 ; ; 

m n & ^ - Kt§iS5}T'*f9. # £ l < t4 * ^ a- k ^ << y © & 
&.ifc©.©7 i.x.^ e ?u ^ 3^ & ^.o- cfc l < 

(4 , IE ?'J # -f- : 1 X « 3 ic gE «c © BE ?iJ © -5 *> . * * * K * 4 > © IS 
£iJ©-aBX(4£B|5£^*. J^oEfiJS-^: 1 X (4 3 (C IS tic © £ 3 - 
Ki£?iJIC>tf LT. 25%J^±. 0»Ix.tf5O%&±^ $ £ JC £ L < (i 75 
%^±©^$^W1"^^^X(4ir^^.«'*^-^o 

ISE'Wyj ? 4 -fcr - is 3 >©##>£ LT (DAB^FM t L T (4 . 

> a^iass^ns cdna 5 ^ ^ - . y y a dna 5 
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^'^"n ^ ^ — T N > ^' 3 y ^ , -f ^ N h «5 -t n n •> N ^ / < n % 

# 5 ^ *< ^ t> n & , 
:©^?cLtiit>n^, $Ht sc eg *> $ x * > * k > > & k ?ij 

3 C^tllSi^ijC^LT, 50%£l±, 60%£(_k. *f£L<(4 70% 
_t X (4 80% ± . 01 >L 90% J£* ± ® IB |S| ft £ :£ -r £ „ 
K^JS-f- : 2 Xi4 4 (C^^-T ^ 7 il^ij^tt^f fil^r 3 - K 

-rS^f^HjoiHs^ti. cDNA£ tz (4 y y A DNA HT, yDOt 

x" j&n t> f# s c <»: a< -e £ 5 o 

#J (4* cDNA 5 "7" 5 U - © X * U - - > r jc ct -o T & .£ tl & 0 £ 
. §tft$n/:7 ; 71E?iJ^f tSISI^n - Kt^DNA (4 £ 3£ 
<Z>*SEyiJ£*f & DNA ^SiiLT, Stffl ©Stf&4#^flSf ffc-^ 
PCR S?:ffll>t^UtK<!:^T^ s #1 & tflli £• m A L ^ DN 
A WfJt££3fc©cDNA* rtitiy y ADNA 0*iJIB»*AaS«c<koT?ix 
d tl 3: If SUc LT, StIOSSH^^AL/:^?^ 

ti^sin^s fctiPCR &&^mi. mm<Dmm^mx l /-cdna 

& £ ti £ N Si^ftfcT; /KiE?iJ^t><j;5I6R*3- K 
f £ DNA £ & 5 (C (4 N mx.tfEW} t-f ZT Z S Wtm?\\& *) M:\,*T 5. 

Wmiz «fc «9 -CO Wf L s © i£ 31 £ tl DNA 6BfM-^@fi«J<b-r<5Tiy 
MSE^iJ©^:^^- 3 - K L T l> ft l ^ S SB # © ^ t> ft & 

DNA l#f £ /& l . as-rnt4*«k ^ 0 
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= So ot^lit/:, i£ ?U # : 2X(i40i>fn^i:iei(D7 ; 
y" & BE 3 - Kt5Ififi:^T5ifif*^ffl^tt), MSH © ^ £ 
Z. i ^' U' I n ffif*£ffl l*Tffe©£#!^ £MSH £ fsj IS t£ 

Ci^T^^o Ifeitli LTWis, M (f i •> x y t T ( Esch 
ejM_ch_i_a) M 1^ 1 1 § Iffl I N ^J^^'^fliffi ( Escherichia col i ) N ✓ < 
v/L,x ( Baci 1 lus ) mWL&.ya^ #ij ;L ;U X. X7'yAX ( Baci 

1 1 us subtilis) /^ i-f fflO^i^ffll^ c £ £ & o 

(IIiTi^Stt(i*^ii^|T^c & <fc L T « #J x. tdf 
■9- -y # n i -fcr X ( Saccharomyces) B % £ > ^^.(i't-y^a itx 
. -fe U t* -> i ( Saccharomyces cerevisiae ) j&< ^ if £> *l x £ ti & 
ttlHt(i7X^;^;^ ( Aspergi 1 lus) Jl$ic£%? , M^lf7 7 
J*" U -tr' ( Aspergi 1 lus oryzae ) N T X ^ ;U ^ ;U x . ^ 
# - ( Aspergillus niger) , ^ ^ •> »J £ A ( Penici 1 1 iunO Jg 

A^i^nio $ t> i& <B9 j& * tz temynmmfrmm t # . s&*m 

ISi LT-tt. -7 X . ^ A- X - s +h ;u x- t- h # ©■ jffi J3& 2fc ■ 

*u ft^^fcticos $bjj&, vero^ss. cho mm, Lrnm. cmmffe 

. BALB/c3T3fflflS. Sp-2/0 Z £ £ Q fit$3*ffl 
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( Spodoptera frugiperda) . fj -f zi £ffl JJS ( Bombyx mor i ) ^ & ffj I * 

-7^;ux (/^aD^^bx ( S iUffl JJ& IS 31 2k ) , ryfis-TV-l 
fc* ( » & *B US II 3t & ) ) 

t & ^ #j » ® #j *. (dr 7° □ ^ - * - j; o* * - s * - * - . m. m 

tfflC^at-^-, fl]*.i*trc 7° u ^ — ^ - , tac ^Dt-^- 
, lac 7 a 9 -m&tit.mZtl, ffl ^ p ^ - i U(i, 

fll x. (f 'J -tr Jl 7 ;U -r t K 3 U > % -r t K □ >r - -if zf □ ^ - 9 - 
. PH05yn^E-^-. adhl^a^E-^-. pqk ~f u — 9 —^tf & 

>^n^-^-^ N »7 *ffl JIS ch LTtiSimian Virus 40 ©early 
J; O'lateT 3 p * CMV 7* o * - 9 - N HSV-TK7 9 o ^E- - 9 - 3 
li SR a 7' n -t - 9 - m fi< $* If £ ft S » 

Itlffl^n^-^-i LTii, 0>J «TCaMV35S 7 n -£ - ^ 

- . /^o^^iicyp^-^-, a - ? - t lx 

it. S - h7 >X7x7--tr'II^lfef CDT'u^- 

^ - . hsp80 zf o * - ^ — . U 7' d - X 2 'J > $? # JU # : 4- •> -5 — -tr' 

>\^7^-- y h it {£ ^ © y d ^& - ? - 3? j)<m (f £ ft s c £ /c. 31 5i 
^ £ * - (z (± . Jfii. _t © fife ic i > /n > if — N x^^^ •> 

, # y Afl-jn •> ^-/Ux as^^-*- (0j*.wf^b KoS£gfc«7ci* 

Hilfe^ h h L/*-fe- h»1*fe) . neo 16? (G418 UottSfe) W 

l o 



WO 01/07618 PCT/JPOO/04904 

^ > ^ > -y- - m m -t & m & . m*. {•£ sv4o© ^ > ^ > *t - 

co _h m £ (* T ?Jft iz # A T" o 

9 - iz£ zmZ.&J&'glfc&lt. Sit CfcOTJ; < *D <5> 
ntl»Stft!:iOiT? : i*<"el, c n ii © 7} j£ ti m s C u r r 
ent Protocols In Molecular Biology, John Wiley & Sons £K 19 

f m Z_ (£\ IS n 6 3® . ^I*7i^D7^'77^- 

i *< X # -5 o * . GST -£> ^ U t X f- v > t CD m £r * > '< ? K i L 
T Is £ 4> T IS 31 $ rz J# , iitO^:T7-f— x>f-^P^ l>/77 

i20Ri7K¥^toTtti«\ $£tc. C OcDNA* 8 ^ y / 

zmynizmALgtm^it&z. tx, * & * *s iz & & A&mw iz 
$ ^ iz , *mw<Dii£;^-<D$z%i&mmi- & z. tx, m^m^com 

? J -7 ic ^ 4k £ it . ^ © JH £ LXftWt J pmm.cDMfiQZ it & Z. tt< 
X&Z>t^X-Z>ftZ> 0 

ic m t£ 1 *pg <o -> Molecular Cloning (Sambrook et al. . 1989) 
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®L o tz o 

n gfe g»j i . h 77 ^ 

m *. ii' ^ ^ ^ • ^ & o m -r & « & =¥■ co & ^ s £ it 

£fcg£Sffc£:l££fcJ6 N yoO tXt ( Arab i dops i s thaliana ) ^ 

#j50, 00041© >n-T 7 X © tj ;U X £r ^ Pe3 © & (Akama et 
al. , Plant Cell Rep. , 12, 7, 1992) ic & t> s T * -f- >f ^ - •> 3 
>^^'>^'ffl^^ ^ - P PCVICEn4HPT (Hayashi et al. . Science. 2 
58, pl350-1353, 1992) £ ffl ^ T ^ K $£ & £ n tz c & . pPCVIC 
En4HPT(C teCaMV35S 7 o - ^ - 3 fx .x > /n > if - IE 

^-le^j^isgg-r 5 * & ^ © e ^ a< s & ft $ n-5s mnm&ik, m 

o 

(#7^Sfe^) is a << ? i- X i* 1j x ft 4 Ytt^-y^: 
-e£te^7^\ J£Kftg|27 ;ux© cf 3 fc li, if -< h ^7 ^ >^i?fi L ^ 

> ^^^^J5feftfeA<ffi < ^ < <D^fe&&Mti£-f 2>mf£&mft& msh ( 
many shoot) ^ M W t £ it tz Q msh m M & £ £ tl A: « ^ 

i:^< cd ^ ^ ^ a< ti m £ n o 

jlM 2 . msh gg&&g£gfeg> JlBitfc^MSH g>jftft| 

^ % #J 1 & £ tl tz msh ^ ^^Ifti^y y ADNA ffi fdbS L tz c 

:oy; ADNA £flJPgBE3ft SacI -e&gLfc%, DNA ^ffl^L. T4 U 

*f - -tf IZ «fc <9 DNA frtf" <DmVtit%:& Z tl -> tz 0 :n^^Hi:?A 
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-_ C0J:T;cLri5]JKetl/;7 I 7X ^ K (2 T-DNA © {J £ A, f (D if igic 
£ msh ^m&mfcO f J A l^TT-DNA ©Right border (RB) {C$?*g 

lORBilH^t^^y A DNA 5610bp<7>i£S|£?iJ {_ ?§ £ n 

*:*S£K?i] ilo^TGENSCAN T Jl =f >J X" A (ht tp: //CCR-081. mi t. ed 
u/CENSCAN. html) "C it B =f- (D ft £ & f M L tz t C 6 . RBicStifi^ 
stic^fi RB^ ^> 882 # E CDt&mfr &1fcWi)<%s£ *<bj§ z, > & 

9x * it ^ MSH i £ ft o 

HjfeffH 3 . MSH cDNA g>i£g| 



msh m f&gi&fctZ {C I? £ -> n -f J i- X± <Dte®<fc&ftfr £ 
RNA ^rfflfctjL. oligotex dT30 ( B * d -y •> ^ fch ) £ffl^-CmRNA£r 
WS^LfCo CtltlStU 7 A ^ ZAP 1 1 cDNA 7 7 7 ij -^gjj^- 
•> MStratagene *±) ^ffll't, StratageneftCDJtftf 4 ^ift (C J: 
0 cDNA 3 ■< ~X 3 ] ) — & ft M L tz 0 ZtlZ msh 

S •> a 7 4 ~f ■? U #J 2 1? ?f g> n/c MSH it 

e?^yo-yHtx^ ';-->^l^o s * © cdna 5 >r 
^^'J-ii, ^300, 000 ^a->^x^y-^>^'L-r & msh igfe 
^ t- 2} fE f & cDNA (i & t> ft -T. :©:i^^ ISSyootX 

^{c4o^-cMSH_ite^©^^(i#^{c§io N ^-s^ti^^ojffljia-e 

— ^"x msh fi3fc<£>cDNA5 >f y" 5 >J - #j 20, 000 ? a — > 

^X^'J-^>^L/-ciC5.31j@cD(ltt^n->^^^n. C © 
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H_il & 1- iz H fD -t 3 cDNA-e $> & Z tfj<mW L fit cDNA© m. S IE W * 
mtfr L tz&m, MSH a £ ? 3 - K*tL5IfiStt*y t f /• > 

E?|J#, MSH itfe?^ 3 - K$n5iaSr*3l>ttJ:<ftll$tl 
Ti'K^^^ofco £tz. MSH it fe? 1:3- K^fftS^'^ 
St<Z>T^yBEE?iJ«N t 'f >SfiS04 3 "P^ WUSCHEL © E 

/;/:U $ tlT ^ 5 cfTMSH ch ft h *B *fe © ffi ^ WUSCHEL £ 

it^.Ltzm^^ * * * K /• >rtcD[5| — T ^ ;fiOt(^(i42% 

n 9 y ? %£fc-e[$1fa2Q%iZ' & <0 , ®tn h ti WUSCHEL tMM<D 

. WUSCHEL ©i^(Cffi|Hjtt^i^^o /i©(iKNl ^'f^ClSSfiS 

fMT'. MSH cDNAi * * * V * 4 >rt-?86%. £ilf i^T-40% © [h] — 
CD £> «& E3F1J £ ft £ cDNA? n - > & #M $ tlx M8<h£tttf*:o € (D 

jfiSE^j^Eyij^oiEyijs-f-: 3{itfl. >tf jc-t -s t ^ y »e?u£ 

Hijfefl] 4 . MSH cDNAOiilgiJ^gitc £ & 

H Jfe 01 2 "C ^ S'J $ tifcJ; -9 tc . MSH it & ? © iMi f£3t 3? © 

^fi£^?l§ieC"ro^<!:-5*^ft¥*fL^o ^ V ? ? -pBE2 

113GUS (Plant Cell Physiology, 37. p49-59, 1996 . N1ARJ:«9A 
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. #;b «9 JCMSHM6 cDNAO n - K31« J &"7 5 -f -#170(5' — GAAGAT 
CTCATCATGTCCTCCTCAAAC-3' ) (SS^J#-§-: 5) £ ~f 7 >f v - #1 72 ( 
5' — CGGAGCTCTAAATAAGATAATAGATTGCGC-3' ) (EyiJS-f-: 6) * 
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n- ~ *a h- & ^ a 0 :©i^i:j:0, ^-ftu-^^-icffA^ft 

/;MSH cDNA(iCaMV35S ^D^-^-fi^OAl^n^-^-OlJi 
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llfeiU:^^^ t^^f L/:^\ PBE21 1 3MSHT M % 
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m X 3 s -> U - X' 4 , -t" 7*71/ *tW<Z7 t»^ffh J-;P, p 1 09- 1 1 3, 19 
96) % itfi? A $ tLtz#$L?L £ -h -jr -7 -f •> t L T 
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f* ~C M m 3i $ it Z> C > iz «fc o T ft? #r L o M8 cDNA © 3 - K SI « 
£ y 5 •< "7 - #224 (5' — GCTCTAGAACAATGGCTTCTTCGAATAGACAC-3' ) 

(lE^iJ#-f- : 7) t -f =7 << ■? - #225 ( 5 ' — TCCCCCGGGCTGATCAGATA 
GTACGAGGCTCC -3' ) ( I£ ?U S= ^ : 8) £ffll*TPCR IC =fc ~o T if 41 & 
. ffl |Sgl» jjt Xbal/Sma l MSiC^oT^^tl&jgfc^lSrft-^ pBE21 
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< 1 1 0 > Suntory Limited 

< 1 2 0 > Homeobox gene coding for protein participating i 
n differentiation 

<130> H773 

< 1 6 0 > 8 

< 2 1 0 > 1 

< 2 1 1 > 12 14 

< 2 1 2 > DNA 

< 2 1 3 > Arabidopsis thaliana 

< 2 2 1 > CDS 

<222> (36)... (1010) 

< 2 2 3 > Nucleotide sequence coding for protein participa 
ting in differentiation 

< 4 0 0 > 1 

ctttagctct cgattatcat cattacacca tcatc atg tec tec tea aac aaa 53 

Met Ser Ser Ser Asn Lys 
1 5 

aat tgg cca age atg ttc aaa tec aaa cct tgc aac aat aat cat cat 101 
Asn Trp Pro Ser Met Phe Lys Ser Lys Pro Cys Asn Asn Asn His His 

10 15 20 

cat caa cat gaa ate gat act cca tct tac atg cac tac tct aat tgc 149 
His Gin His Glu He Asp Thr Pro Ser Tyr Met His Tyr Ser Asn Cys 
25 30 35 
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aac eta tea tct tec ttt tec tea gat egg ata cca gat cct aaa ccg 197 

Asn Leu Ser Ser Ser Phe Ser Ser Asp Arg lie Pro Asp Pro Lys Pro 

40 45 50 

aga tgg aat cct aaa ccg gag cag att agg ata etc gaa tea ate ttc 245 

Arg Trp Asn Pro Lys Pro Glu Gin lie Arg lie Leu Glu Ser lie Phe 
55 60 65 70 

aat tec ggt act att aac cca cct aga gag gag att caa aga ate egg 293 

Asn Ser Gly Thr lie Asn Pro Pro Arg Glu Glu lie Gin Arg lie Arg 

75 80 85 

ate egg ctt caa gaa tat ggt caa ate ggt gac gca aac gtg ttt tac 341 

He Arg Leu Gin Glu Tyr Gly Gin lie Gly Asp Ala Asn Val Phe Tyr 

90 95 100 

tgg ttt caa aac egg aaa tct cga gca aaa cac aag ctt cgt gtt cat 389 

Trp Phe Gin Asn Arg Lys Ser Arg Ala Lys His Lys Leu Arg Val His 

105 110 115 

cac aaa age cct aaa atg tea aag aag gac aag acg gtt att cct agt 437 

His Lys Ser Pro Lys Met Ser Lys Lys Asp Lys Thr Vai He Pro Ser 

120 125 130 

act gac get gat cat tgt ttt ggt ttt gtt aac caa gaa acc gga tta 485 

Thr Asp Ala Asp His Cys Phe Gly Phe Val Asn Gin Glu Thr Gly Leu 
135 140 145 150 

tat ccg gtt caa aac aat gag ttg gtg gta acc gaa ccg gee ggt ttt 533 

Tyr Pro Val Gin Asn Asn Glu Leu Val Val Thr Glu Pro Ala Gly Phe 

155 160 165 

eta ttt ccg gtt cat aat gat ccg age get get caa tea gcg ttt ggt 581 

Leu Phe Pro Val His Asn Asp Pro Ser Ala Ala Gin Ser Ala Phe Gly 

170 175 180 
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ttt ggc gat ttt gtt gta ccg gtg gta acg gaa gaa ggg atg gca ttc 629 

Phe Gly Asp Phe Val Val Pro Val Val Thr Glu Glu Gly Met Ala Phe 

185 190 195 

tct acc gtt aat aac ggc gtt aat ttg gag act aac gaa aat ttt gat 677 

Ser Thr Val Asn Asn Gly Val Asn Leu Glu Thr Asn Glu Asn Phe Asp 

200 205 210 

aaa att ccg gcg ate aat tta tac ggc gga gat gga aat ggc ggt gga 725 

Lys lie Pro Ala lie Asn Leu Tyr Gly Gly Asp Gly Asn Gly Gly Gly 

215 220 225 230 

aat tgt ttt cct cct ttg act gtt cca tta acc ate aat caa tct caa 773 

Asn Cys Phe Pro Pro Leu Thr Val Pro Leu Thr lie Asn Gin Ser Gin 

235 240 245 

gaa aaa cga gat gta gga tta tec ggt ggt gaa gac gtc gga gat aat 821 

Glu Lys Arg Asp Val Gly Leu Ser Gly Gly Glu Asp Val Gly Asp Asn 

250 255 260 

gtt tat ccg gtg aga atg acg gtg ttt att aac gag atg cct ate gaa 869 

Val Tyr Pro Val Arg Met Thr Val Phe lie Asn Glu Met Pro He Glu 

265 270 275 

gta gtg tct gga tta ttc aac gtt aag gca get ttc gga aac gat gee 917 

Val Val Ser Gly Leu Phe Asn Val Lys Ala Ala Phe Gly Asn Asp Ala 

280 285 290 

gtt ttg ate aac teg ttt ggc cag cct att ctt aca gat gaa ttt ggt 965 

Val Leu He Asn Ser Phe Gly Gin Pro He Leu Thr Asp Glu Phe Gly 

295 300 305 310 

gtt act tat caa cct etc caa aat ggc gca ate tat tat ctt att 1010 

Val Thr Tyr Gin Pro Leu Gin Asn Gly Ala He Tyr Tyr Leu He 

315 320 325 
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tagaagatat tgaaaagcaa atgttatggt gctatggata aatattaata taataataaa 1070 
agatttctgc gatttattta gttattaatt agataagaat ttcatttctt atcttttaaa 1130 
tttatgaaca atttacagga catttacatt ttcgagactt tgaaaaataa agaatgaaat 1190 
taagttaaaa aaaaaaaaaa aaaa 1214 

< 2 1 0 > 2 

< 2 1 1 ;- 3 2 5 

< 2 1 2 > PRT 

< 2 1 3 > Arabidopsis thaliana 

< 2 2 3 > Amino acid sequence of protein participating in 
d i f f eren t i a t i on 

< 4 0 0 > 2 

Met Ser Ser Ser Asn Lys Asn Trp Pro Ser Met Phe Lys Ser Lys Pro 

15 10 15 

Cys Asn Asn Asn His His His Gin His Glu lie Asp Thr Pro Ser Tyr 

20 25 30 

Met His Tyr Ser Asn Cys Asn Leu Ser Ser Ser Phe Ser Ser Asp Arg 

35 40 45 

He Pro Asp Pro Lys Pro Arg Trp Asn Pro Lys Pro Glu Gin He Arg 

50 55 60 

He Leu Glu Ser He Phe Asn Ser Gly Thr He Asn Pro Pro Arg Glu 
65 70 75 80 

Glu He Gin Arg He Arg He Arg Leu Gin Glu Tyr Gly Gin He Gly 

85 90 95 

Asp Ala Asn Val Phe Tyr Trp Phe Gin Asn Arg Lys Ser Arg Ala Lys 

100 105 110 

His Lys Leu Arg Val His His Lys Ser Pro Lys Met Ser Lys Lys Asp 
115 120 125 
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Lys Thr Val lie Pro Ser Thr Asp Ala Asp His Cys Phe Gly Phe Val 

130 135 140 

Asn Gin Glu Thr Gly Leu Tyr Pro Val Gin Asn Asn Glu Leu Val Val 
145 150 155 160 

Thr Glu Pro Ala Gly Phe Leu Phe Pro Val His Asn Asp Pro Ser Ala 

165 170 175 

Ala Gin Ser Ala Phe Gly Phe Gly Asp Phe Val Val Pro Val Val Thr 

180 185 190 

Glu Glu Gly Met Ala Phe Ser Thr Val Asn Asn Gly Val Asn Leu Glu 

195 200 205 

Thr Asn Glu Asn Phe Asp Lys He Pro Ala He Asn Leu Tyr Gly Gly 

210 215 220 

Asp Gly Asn Gly Gly Gly Asn Cys Phe Pro Pro Leu Thr Val Pro Leu 
225 230 235 240 

Thr He Asn Gin Ser Gin Glu Lys Arg Asp Val Gly Leu Ser Gly Gly 

245 250 255 

Glu Asp Val Gly Asp Asn Val Tyr Pro Val Arg Met Thr Val Phe He 

260 265 270 

Asn Glu Met Pro He Glu Val Val Ser Gly Leu Phe Asn Val Lys Ala 

275 280 285 

Ala Phe Gly Asn Asp Ala Val Leu He Asn Ser Phe Gly Gin Pro He 

290 295 300 

Leu Thr Asp Glu Phe Gly Val Thr Tyr Gin Pro Leu Gin Asn Gly Ala 
305 310 315 320 

He Tyr Tyr Leu He 



325 



< 2 1 0 > 



3 
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< 2 1 1 > 15 18 

< 2 1 2 > DNA 

< 2 1 3 > Arabidopsis thaliana 

< 2 2 1 > CDS 

< 2 2 2 > (152)... (1285) 

< 2 2 3 > Nucleotide sequence coding for protein participa 
ting in differentiation 

< 4 0 0 > 3 

tttttattta tctttccttt agccattctg ttccctgtct cttcctcctc tctttttgac 60 
acatcacatc atcatcacat catcattcaa catcaatcat catcatatgc atacacatac 120 
atctgtgttc tgcggatcga gttaattagt t atg get tct teg aat aga cac 172 

Met Ala Ser Ser Asn Arg His 
1 5 

tgg cca age atg ttc aag tec aaa cct cat ccc cat caa tgg caa cat 220 
Trp Pro Ser Met Phe Lys Ser Lys Pro His Pro His Gin Trp Gin His 

10 15 20 

gac ate aac tct cct etc ttg cct tct get tct cac cga tct tct cct 268 
Asp He Asn Ser Pro Leu Leu Pro Ser Ala Ser His Arg Ser Ser Pro 

25 30 35 

ttc tct tea gga tgt gaa gtg gag agg agt cca gag cca aaa cca aga 316 
Phe Ser Ser Gly Cys Glu Val Glu Arg Ser Pro Glu Pro Lys Pro Arg 
40 45 50 55 

tgg aat cca aag cca gag cag att egg ata ctt gaa gca ate ttt aac 364 
Trp Asn Pro Lys Pro Glu Gin lie Arg lie Leu Glu Ala He Phe Asn 
60 65 70 
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tec ggg atg gtg aat cct cca aga gag gag ate agg agg att agg get 412 

Ser Cly Met Val Asn Pro Pro Arg Glu Giu He Arg Arg He Arg Ala 

75 80 85 

cag ctt caa gaa tac ggc caa gtc ggt gat get aac gtc ttc tac tgg 460 

Gin Leu Gin Glu Tyr Gly Gin Val Gly Asp Ala Asn Val Phe Tyr Trp 

90 95 100 

ttc caa aac cgt aag tec cgt agt aaa cac aaa etc cgc etc etc cac 508 

Phe Gin Asn Arg Lys Ser Arg Ser Lys His Lys Leu Arg Leu Leu His 

105 110 115 

aac cac tec aaa cac tct etc cct caa acg caa ccg cag ccg cag ccg 556 

Asn His Ser Lys His Ser Leu Pro Gin Thr Gin Pro Gin Pro Gin Pro 
120 125 130 135 

caa cct teg get tec tct tec tct tec tec tec tct tec tec tec aaa 604 

Gin Pro Ser Ala Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Lys 

140 145 150 

tec ace aaa ccc cga aaa age aag aac aag aac aac act aat etc tct 652 

Ser Thr Lys Pro Arg Lys Ser Lys Asn Lys Asn Asn Thr Asn Leu Ser 

155 160 165 

ttg ggt ggt agt caa atg atg ggg atg ttt cca ccg gaa ccg gcg ttt 700 

Leu Gly Gly Ser Gin Met Met Gly Met Phe Pro Pro Glu Pro Ala Phe 

170 - 175" 180' - - • 

etc ttc ccg gtc tec act gtc gga ggg ttt gaa ggt ate ace gtc tea 748 

Leu Phe Pro Val Ser Thr Val Gly Gly Phe Glu Gly lie Thr Val Ser 

185 190 195 

tec caa tta ggg ttt etc tec ggt gat atg att gag caa caa aaa ccg 796 
Ser Gin Leu Gly Phe Leu Ser Gly Asp Met He Glu Gin Gin Lys Pro 

200 205 210 215 
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get cca acg tgt acc gga etc ctg ctg agt gag ate atg aac ggt agt 844 

Ala Pro Thr Cys Thr Cly Leu Leu Leu Ser Glu He Met Asn Gly Ser 

220 225 230 

gtg agt tat gga act cat cat caa caa cac ttg agt gag aaa gaa gtt 892 

Val Ser Tyr Gly Thr His His Gin Gin His Leu Ser Glu Lys Glu Val 

235 240 245 

gaa gaa atg agg atg aag atg ttg caa cag cca cag act cag att tgt 940 

Glu Glu Met Arg Met Lys Met Leu Gin Gin Pro Gin Thr Gin He Cys 

250 255 260 

tac get acc act aat cat caa ata get tct tac aac aac aac aac aac 988 

Tyr Ala Thr Thr Asn His Gin He Ala Ser Tyr Asn Asn Asn Asn Asn 

265 270 275 

aac aat aac ate atg ctt cat att cct ccc act act tct act gee acc 1036 

Asn Asn Asn He Met Leu His He Pro Pro Thr Thr Ser Thr Ala Thr 
280 285 290 295 

act att act act teg cat tct etc get act gtc cca tea act teg gac 1084 

Thr He Thr Thr Ser His Ser Leu Ala Thr Val Pro Ser Thr Ser Asp 

300 305 310 

cag ctt caa gtt caa gcg gac gca cga ata aga gtt ttc ate aat gaa 1132 

Gin Leu Gin Val Gin Ala Asp Ala Arg He Arg Val Phe He Asn Glu 

315' 320" 325" 

atg gag ctt gaa gtg age tea gga ccg ttc aat gtg agg gat gca ttt 1180 

Met Glu Leu Glu Val Ser Ser Gly Pro Phe Asn Val Arg Asp Ala Phe 

330 335 340 

ggg gaa gag gtt gtt ctg att aat tec gcg ggt cag ccc att gtc acc 1228 

Gly Glu Glu Val Val Leu He Asn Ser- Ala Gly Gin Pro He Val Thr 

345 350 355 
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gat gaa tat ggc gtc get ctt cac cct ctt caa cac gga gec teg tac 1276 

Asp Glu Tyr Cly Val Ala Leu His Pro Leu Gin His Gly Ala Ser Tyr 

360 365 370 375 

tat ctg ate tagtcgtgtg ggagatttga gtttgaagaa gaaattaaga 1325 

Tyr Leu He 

cctgtctctt tctttcacca tetactegta cgtaggctta aatgttaaga ttttataaag 1385 
tattggtttc agttacctgt tgtgacggtg tttatgtatg agtttcggac aacattcaca 1445 
aaactctctc gttaaattgt tgacctaata atatatgatg tgtgtttcat tattaaaaaa 1505 
aaaaaaaaaa aaa 1518 

< 2 1 0 > 4 

< 2 1 1 > 3 7 8 

< 2 1 2 > PRT 

< 2 1 3 > Arabidopsis thaliana 

< 2 2 3 > Amino acid sequence of protein participating in 
differentiation 

< 4 0 0 > 4 

Met Ala Ser Ser Asn Arg His Trp Pro Ser Met Phe Lys Ser Lys Pro 

1 5 10 15 

His Pro His Gin Trp Gin His Asp He Asn Ser Pro Leu Leu Pro Ser 

20 25 30 

Ala Ser His- Arg Ser Ser Pro Phe Ser' Ser Gly Cys Glu- Val Glu Arg- 

35 40 45 

Ser Pro Glu Pro Lys Pro Arg Trp Asn Pro Lys Pro Glu Gin He Arg 

50 55 60 

He Leu Glu Ala lie Phe Asn Ser Gly Met Val Asn Pro Pro Arg Glu 
65 70 75 80 
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Glu He Arg Arg He Arg Ala Gin Leu Gin Glu Tyr Gly Gin Val Gly 

85 90 95 

Asp Ala Asn Val Phe Tyr Trp Phe Gin Asn Arg Lys Ser Arg Ser Lys 

100 105 110 

His Lys Leu Arg Leu Leu His Asn His Ser Lys His Ser Leu Pro Gin 

115 120 125 

Thr Gin Pro Gin Pro Gin Pro Gin Pro Ser Ala Ser Ser Ser Ser Ser 

130 135 140 

Ser Ser Ser Ser Ser Ser Lys Ser Thr Lys Pro Arg Lys Ser Lys Asn 
145 150 155 160 

Lys Asn Asn Thr Asn Leu Ser Leu Gly Gly Ser Gin Met Met Gly Met 

165 170 175 

Phe Pro Pro Glu Pro Ala Phe Leu Phe Pro Val Ser Thr Val Gly Gly 

180 185 190 

Phe Glu Gly He Thr Val Ser Ser Gin Leu Gly Phe Leu Ser Gly Asp 

195 200 205 

Met He Glu Gin Gin Lys Pro Ala Pro Thr Cys Thr Gly Leu Leu Leu 

210 215 220 

Ser Glu He Met Asn Gly Ser Val Ser Tyr Gly Thr His His Gin Gin 
225 230 235 240 

His- Leu 'Ser Ghr Lys Glu- Var Glu Glu" Me f Arg' Me t Lys Met Leu Girt 

245 250 255 

Gin Pro Gin Thr Gin He Cys Tyr Ala Thr Thr Asn His Gin He Ala 

260 265 270 

Ser Tyr Asn Asn Asn Asn Asn Asn Asn Asn He Met Leu His He Pro 
275 280 285 
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Pro Thr Thr Ser Thr Ala Thr Thr lie Thr Thr Ser His Ser Leu Ala 

290 295 300 

Thr Val Pro Ser Thr Ser Asp Gin Leu Gin Val Gin Ala Asp Ala Arg 
305 310 315 320 

He Arg Val Phe lie Asn Glu Met Glu Leu Glu Val Ser Ser Gly Pro 

325 330 335 

Phe Asn Val Arg Asp Ala Phe Gly Glu Glu Val Val Leu He Asn Ser 

340 345 350 

Ala Gly Gin Pro He Val Thr Asp Glu Tyr Gly Val Ala Leu His Pro 

355 360 365 

Leu Gin His Gly Ala Ser Tyr Tyr Leu He 



370 




375 
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< 2 1 
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DNA 
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Artificial Sequence 
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< 2 2 1 > 

< 2 2 2 > 

< 2 2 3 > Primer 

< 4 0 0 > 6 

cggagctcta aataagataa tagattgcgc 30 

< 2 1 0 > 7 

< 2 1 1 > 3 2 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 1 > 

< 2 2 2 > 

< 2 2 3 > Primer 

< 4 0 0 > 7 

gctctagaac aatggcttct tcgaatagac ac 32 

< 2 1 0 > 8 

< 2 1 1 > 3 2 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 U 2. I > . 

< 2 2 2 > 

< 2 2 3 > Primer 

< 4 0 0 > 8 

tcccccgggc tgatcagata gtacgaggct cc 32 
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